Studies with the Escherichia coli galactose operon regulatory region carrying a point mutation that simultaneously inactivates the two overlapping promoters. Interactions with RNA polymerase and the cyclic AMP receptor protein.
We report in vitro studies of the interactions between purified E. coli RNA polymerase and DNA from the regulatory region of the E. coli galactose operon which carries a point mutation that simultaneously stops transcription initiation at the two normal start points, S1 and S2. In the presence of this point mutation, transcription initiates at a third start point 14/15 bp downstream of S1, showing that inactivation of the two normally active promoters, P1 and P2, unmasks a third weaker promoter, P3. Transcription initiation in the gal operon is normally regulated by the cyclic AMP receptor protein, CRP, that binds to the gal regulatory region and switches transcription from P2 to P1. With the point mutation, CRP binding switches transcription from P3 to P1, although the formation of transcriptionally competent complexes at P1 is very slow. The results are discussed with respect to the mechanism of transcription activation by the CRP factor and the similarities between the regulatory regions of the galactose and lactose operons.